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SMALL CONTACTOR PIN 

This is a regular application filed under 35 U.S. C. § 111(a) 
claiming priority, under 35 U.S.C. § 119(e) (1), of provisional 
5 application Serial No. 60/465,022, previously filed April 23, 
2003 under 35 U.S.C. § 111(b). 

BACKGROUND OF THE INVENTION 

1. Technical Field 

The present invention relates to a connector apparatus which 
10 accomplishes interfacing of an integrated circuit with an IC test 
apparatus. More particularly, the present invention provides an 
electrical connection system which facilitates a positive 
connection between an IC device under test (DUT) and a load board 
of the test apparatus, and positive restraint of very small 
15 connectors utilized in current test apparatus. 

2. Description of the Related Art 

Many different test site configurations have been devised 
for quickly and temporarily connecting integrated circuit leads 
of a device to be tested to a load board of a tester. Automated 
20 test apparatus in particular use a number of such configurations. 
One arrangement uses force brought to bear upon a contact 
positioned between a lead of the IC and the load board to deform 
a probe tip of the contact and engage a pad on the load board. 
Another arrangement is to use engagement force applied by the IC 
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to rotate a contact mounted within a slot to overcome positional 
bias imposed by an elastomeric element to the contact. An end of 
the contact opposite an end engaged by the IC contacts a pad of 
the load board when the IC and test site are brought together. 
5 Such configurations provide for positive connection between 

leads of a DUT and corresponding leads of a test apparatus and 
rely upon the initial engagement between the DUT and test site to 
ensure a positive connection. 

It would be desirable to provide a system affording 
10 additional predetermined force, in addition to that provided by 
initial engagement of the DUT and the test apparatus, to better 
ensure a positive electrical connection. Further, it would be 
desirable that excessive force not be required between the DUT 
and test site. 

15 It is to these dictates of the prior art that the current 

invention is directed. The present invention is an apparatus 
which accommodates these dictates . 

SUMMARY OF THE INVENTION 
The present invention is a small pin contactor arrangement, 

20 positioned within a housing, for facilitating connecting the 

leads of an integrated circuit to corresponding terminals of a 
load board. The housing typically has a plurality of generally 
parallel slots for receiving a corresponding plurality of 
contacts, one in each slot. Each contact has a nose end that 
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extends from its slot on one side of the housing, and a tail end 
that extends from its slot on an opposing side of the housing. 
The contacts are generally W S" shaped. A front elastomer extends 
through the housing along an axis generally perpendicular to the 
5 slots such that the nose of a contact curves over the front 

elastomer. A rear elastomer also extends along an axis generally 
perpendicular to the slots such that the tail of the contact 
curves around the rear elastomer. 

The nose of the contact has a curved surface to be engaged 

10 by a lead of an integrated circuit. The tail of the contact has 
a flat portion for engaging a terminal pad of the load board. 

In use, a lead of an integrated circuit will be made to 
engage the nose of a contact at the curved surface. Such action 
will effect compression of the front elastomer. The contact will 

15 rotate about a curved surface defined by an axis through the 

tail. A linear contact surface of the tail, adjacent the curved 
surface, is parallel to and in engagement with the terminal pad 
of the load board. This contact configuration tends to 
substantially eliminate sliding motion of the contact against the 

20 terminal pad of the load board. The engagement portion of the 
contact with the terminal pad moves forward as a result of the 
rolling of the contact, simultaneously preventing sliding between 
the tail and terminal pad. 

The terminus of the contact tail also has a surface that 
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engages a wall of the housing. This surface serves to positively 
prevent the contact from sliding along the terminal of the load 
board by maintaining the position of the contact relative to the 
housing. The front elastomer also plays a role in achieving this 
5 by urging the tail of the contact toward the housing wall and 
maintaining the contact seated against that wall. 

The present invention is thus a contact set assembly which 
solves many of the problems of the prior art. It enables 
positive contact to be established along electrical paths, yet it 
10 minimizes erosion of a lead of a load board 12. 

BRIEF DESCRIPTION OF THE DRAWING 
The objects and features of the present invention will 
become more apparent to those skilled in the art upon reference 
to the following description, taken in conjunction with the 
15 accompanying drawing wherein like reference numerals refer to the 
same part or feature, and wherein: 

The figure is a cross-section view of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
A contactor assembly 5, as shown in the figure, is mounted 
20 in a housing 10. Housing 10 has generally planar, parallel 

opposed sides 22 essentially at right angles to pairs of opposed 
edges. Housing 10 is configured to effect electrical connection 
of an integrated circuit device (DUT) 14 to a load board 12. 
Device 14 has leads 17 and load board 12 has terminals or pads 16 
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which are electrically connected by contacts 18 mounted within 
housing 10. 

Parallel sides of housing 10 bound generally equally spaced 
parallel slots 20, each for receiving a corresponding contact 18 
5 therein. 

Each slot 20, it is intended, contains a contact 18. 
Contacts 18 are thin with generally planar surfaces. Each has a 
nose end 2 6 and a tail end 2 8 which together define an 
essentially "S" shaped structure. Nose end 26 is, as illustrated, 

10 larger than tail end 28 to provide a greater outward extension to 
protrude from housing 10 beyond one side to contact leads 17 of 
device 14. Tail end 28 has a linear portion 29 to provide a 
positive electrical connection to terminals 16 of lead board 12 . 
Generally tubular shaped channels 31 and 3 3 extend through 

15 housing 10 along axes generally perpendicular to planes defined 
by slots 2 0 with front channel 31 being larger than rear channel 
33 to better conform to the corresponding concave portion of 
edges of engaged nose ends 26 and tail ends 28. A cylindrical 
shaped front elastomer 3 0 is received within front channel 31, 

20 and a cylindrical shaped rear elastomer 32 is received within 
rear channel 33. 

Nose end 26 has a concave inner edge 2 5 which engages and 
bears against front elastomer 30. Similarly, tail end 28 has a 
concave inner edge 42 which engages and bears against rear 
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elastomer 32. Front channel 31 and rear channel 33 have 
corresponding communicating apertures 33, 35 extending through to 
load board 12. Proximate sides of channels 33, 35 are spaced 
closer than distances the same as the diameters of their 
5 respective channels 31, 33. This permits inserting elastomers 30 
and 32 into channels 31, 3 3 by urging them through their 
respective apertures 33, 35. Elastomers 30, 32 are thereby 
retained in place. 

An alignor 36 extends across an outer portion of housing 10 

10 proximate the nose end 26 of the contact 18. The portion of the 
alignor 26 opposite contacts 18 defines a stop 38. The alignor 
36 locates an edge of DUT 14 such that its leads 17 are opposite 
the outward extensions of corresponding nose ends 2 6 of contacts 
18, and also orients the leads 17 parallel to the contacts 18. 

15 Stop 38 also limits the outward extension of contacts 18. 

DUT 14 is positioned proximate housing 10 in the position 
and orientation shown in the figure. Apparatus, not shown, 
determines the precise location of device 14 relative to surface 
19 of housing 10 such that each lead 17 is directly opposite a 

20 contact 18. DUT 14 is then moved closer to housing 10 as shown 
in the figure. This effects engagement of the device 14 and the 
nose end 26 of a corresponding contact 18. Contacts 18 are thus 
rotated, their nose ends 2 6 engaged by opposing leads 17 and 
their tail ends 28 engaging terminals 16. This rotation of 
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contacts 18 will also result in flat portion 29 of each rising up 
slightly at one end as its contact rolls counterclockwise, as 
shown by arrow 44 in the figure. 

Such action results in front elastomer 3 0 and rear elastomer 
5 32 both being compressed. Since the diameters and 

characteristics of the elastomers are selectable, the amount of 
force required to compress the elastomers can be pre- selected. 
This force is chosen so as to be sufficient to provide a good 
electrical connection between the leads and terminals. 

10 In the dual elastomer configuration as pictured in the figure, 

the front elastomer 3 0 provides flexibility in controlling 
contact force by the device 14 in addition to aiding in keeping 
the contact tail 28 engaged against a wall surface 6. In this 
configuration the front elastomer 30 is fully in compression. As 

15 the front elastomer 30 is compressed, the displaced material can 
expand into an elastomer relief area 8. The rear elastomer 32 
can be configured and used in either tension or compression. 

The front elastomer 30 can play a significant role in 
preventing contacts 18 from being easily released from the 

20 housing 10 while the contacts 18 are not engaged by DUT 14, as 
after implacement. A contact 18 is rotated clockwise, and the 
contact 18 is then pinched between the front elastomer 30 and 
alignor 36. As a contact 18 is removed from the bottom, both the 
front and rear elastomers 30, 32 need to be compressed to permit 
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the contact 18 to pass between the two. 

This contactor system has been designed to prevent contact 
translational relative motion (sliding) against the load board 
12. Sliding motion causes wear on the load board pads, an 
5 undesirable characteristic. The sloped terminus of contact tail 
6 in engagement with housing wall 15 is instrumental in 
preventing the contact 18 from sliding along the load board 12. 
The front elastomer 3 0 also plays a role in helping achieve this 
end by forcing the contact 18 in a direction to remain seated 

10 against wall 15 of the housing 10. 

Rather than sliding along leads 16 as contacts of previous 
contactors do, the contact motion in the present invention is a 
rolling action. As the contact 18 compresses the elastomers, the 
point of contact between the lead 16 and the contact tail 28 

15 walks forward on the load board 12 (translates horizontally) and 
travels along the lower contact arc 13. 

The flat portion 2 9 of the contact tail design 28 controls 
location of contact nose 26 while allowing the contact nose 26 to 
be pre-loaded in the uncompressed state, as illustrated in the 

20 figure. The flat portion 29 of the contact tail 28 constrains 
the contact 18 from achieving an ultimate rolling equilibrium 
position, and allows the partial compression of the front 
elastomer 30 without sliding of the tail 28 with respect to the 
load board 12 . This creates immediate contact force at the load 
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board 12, which improves the effective compliance range 
(operating range) of the contactor system. 

In lieu of a flat portion 29 on the contact tail 28, the 
alignor 38 can be used to control the contact nose 26 position 
5 and provide the necessary constraint to facilitate pre-loading 
the nose 26 of the contact 18. 

This design can be alternatively configured as a single 
elastomer system. In this configuration the rear elastomer 32 
would define the applicable force necessary at both the contact 
10 nose 26 and contact tail 28. The design of housing 10 and 

contact 18 would be modified from the figure to facilitate this 
configuration option. The rear elastomer 32, again, can be 
placed in either tensile extension or compression. 

It will be understood that this disclosure, in many 
15 respects, is only illustrative. Changes may be made in details, 
particularly in matters of shape, size, material, and arrangement 
of parts without exceeding the scope of the invention. 
Accordingly, the scope of the invention is as defined in the 
language of the appended claims. 
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